Chapter 6:
Conduct of Pilet Study



Final Report Main Report

Chapter 6. Conduct of Pilot Study

6.1.
6.1.1.

6.1.2.

Description of Pilot Study Area
Selection of Pilot Study Area (PSA)

The seismic damage analysis carried out for the entire Tehran area indicates that the
southern part of the city of Tehran will be severely damaged in the event of an earthquake
caused by fault activity on the South Ray Fault. One reason for the expected, huge seismic
damage is that the southern part of Tehran is not only located close to an earthquake source,
but also has many buildings that are constructed with traditional materials such as brick,
masonry, wood and steel. Building structures of this area aso seems to be non-resistant to
strong earthquakes. Besides these conditions, the population density of the area is the
highest in Tehran, and even one of the highest in the world. According to the 1996 Census
Data, a number of its census zones have a population density of over 500 persons per hectare
and, sometimes, exceed 700 persons per hectare. Due to the combination of these physical
and socia conditions and the growth of population, the potential vulnerability against a
strong earthquake seems to be growing every year. Didtrict 17 has been designated as the
Pilot Study Area (PSA) in order to identify and collect basic information for the preparation
of necessary measures to mitigate a seismic disaster. Detailed building and urban land use
surveys were conducted. Based on these surveys and analyses, existing problems for seismic
disaster prevention/preparedness in the PSA were identified and are discussed below.

Outline of the PSA

The PSA islocated in the central part of District 17 (Figure 6.1.1). As of 1996, the district
consists of 13 census zones: census zones number 84, 85, 86, 87, 88, 89, 90, 91, 92, 95, 96,
98 and 99. These zones are subdivided into 150 blocks in total. The combined population of
these zones is 32,239, with a population density of 465 persons per hectare. The total
number of buildings in these zonesis 4,843. Statistical data for the existing social conditions
of the PSA islisted in Table 6.1.1.

The geographical location of the PSA is the southern part of Tehran where the lowest edge of
alarge adluvial fan is formed from north to south by severa rivers flowing down from the
Alborz Mountains. The topographica elevation of the area ranges from 1120 m to 1110 m
above sea level and the ground surface is gently sloped from north to south. The ground
condition is mainly composed of tiff clay including fine sand.

Urbanisation of this area has been progressing since the 1960° s, owing to the concentration
of population in Tehran. Before the urbanisation took place, the area had been extensively
used as agricultura land. Building development in this areais mainly targeted for residential
use; therefore, aimost all of the buildings in this area were constructed with less than three
stories. There are a limited number of buildings in the area with more than five stories that
are mainly used for residential purposes, but the sides of these buildings facing the street are
used for business or commercial purposes, e.g., small shops and small-scale industries. A
combination of steel, brick and wood is used as building materials, although this combination
isvery weak against a strong earthquake.
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6.1.3.

Detailed Building Survey

A detailed building survey was conducted to collect basic data on existing conditions of
urban land use and seismic disaster preparedness of the PSA. The survey data were used to
build a GIS database. Necessary processing and an analysis were conducted afterwards.
Based on this data analysis, the Study Team was able to produce aregiona diagnosis for the
seismic disaster preparedness of the PSA. Table 6.1.2 shows surveyed items for each
building in the PSA.

Table 6.1.2 Detailed Building Survey Items

Street Code
Alley Code

Building Structure
Others

Accessible Lifelines

Building No.

Building Code

No. of Floors

No. of Dwelling Units
No. of Households
No. of Residents
Construction Year

RC
Steel

Brick and Steel, or Stone and Steel
Brick and Wood, or Stone and Wood
Cement Block [with any kind of roof]
All Brick, or Stone and Brick
Sun-dried Mud Brick and Wood
Sun-dried Mud Brick and Mud

Type of Building Use
Others

Service Water
Sewage
Electricity
Gas
Telephone

All Wood

o
=
s

1)

(2)

3)

Diagnosis for Seismic Disaster Preparedness of the PSA
Issues and prablems for seismic disaster preparedness in the PSA are described below based
on the diagnosis of the PSA from the viewpoint of mitigating a seismic disaster.

Largest Estimated Seismic Ground Motion

As a basic condition of seismic disaster mitigation, the Study Team estimated the largest
ground motion that could occur in the PSA. It was calculated at more than 400 gal with an
intensity of 9 in MMI scale. This category covers the entire PSA area.

Liquefaction Potential

The ground condition of the PSA is mainly composed of alluvia clayey soil. This clayey
deposit iswell consolidated and ground water level in the areais 20 meters below the ground
surface. Due to these ground conditions, liquefaction potentia of the PSA is very low.

Building Damage

Almogt al of the buildings in the PSA will be either heavily damaged or will totaly collapse
due to the Ray Fault Earthquake. The damage ratio for the buildings is estimated at more
than 80%, according to the available damage function data. Only zone 87 showed 60% to
70 % of building damage ratio because 97% of buildings in this zone are of steel structures.
From the PSA’ s GIS database, the Study Team developed a detailed 3-D model. Using this
model, bird s-eye views are prepared to present a specific image before and after the
occurrence of a seismic disaster in the PSA (Figure 6.1.2 and Figure 6.1.3).
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Figure 6.1.2

3D View - Existing
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Note : Not to Scale
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